Differential regulation of NMDAR and NMDAR-mediated metaplasticity by anandamide and 2-AG in the hippocampus.
Endocannabinoids (eCBs), including AEA and 2-AG, are endogenous signaling mediators involved in many physiological and pathological events. The G protein-coupled cannabinoid receptor 1 (CB1 R) is an important target for eCBs, however, additional non-CB1 receptor targets have also been identified. Although recent evidence suggests that NMDA receptor function may be regulated by eCBs, the underlying mechanisms remain poorly characterized. Using acutely isolated CA1 neurons and slices from the hippocampus, we found that both AEA and 2-AG potentiate NMDAR-mediated currents independently of CB1 receptors (CB1 Rs) and via distinct signaling pathways. Potentiation by AEA requires the activation of TRPV1 channels. In contrast, potentiation by 2-AG requires the sequential activation of PKC and Src. Additionally, in hippocampal slices, we found that both AEA and 2-AG induce NMDAR-mediated metaplasticity and facilitate the induction of subsequent LTD independently of CB1 Rs. Enhanced LTD by AEA, but not 2-AG, was dependent on TRPV1 channels. Our findings reveal previously unrecognized non-CB1 R-dependent signaling cascades through which the two major eCBs regulate NMDA receptor function and consequently synaptic plasticity.